This paper investigates the control and the synchronization of a new 5D hyperchaotic system. Based on the impulsive control theory, some new and less conservative criteria for the global exponential stability and asymptotical stability of impulsively controlled 5D hyperchaotic system, are obtained with varying impulsive interval. Finally, numerical simulations are given to demonstrate the eectiveness of the proposed control and synchronization methodology.
Introduction
Recently, hyperchaotic systems have begun to attract considerable attention due to their theoretical and practical applications in lasers [1] , mechanical engineering [2] , and secure communication [3] , and so on. Controlling these complex dynamics for engineering applications has emerged as a new and attractive eld and has developed many profound theories and methodologies [4, 5] .
In this paper, we study the control towards an equilibrium point by impulsive control method of the 5th-order hyperchaotic system given by [6] :
(1) where x 1 , x 2 , x 3 , x 4 , and x 5 are state variables, a 1 , a 2 , a 3 , a 4 , and a 5 are all positive real parameters. When we selected the parameters as a 1 = 37, a 2 = 14.5, a 3 = 10.5, a 4 = 15, and a 5 = 9.5, the system exhibits a hyper--chaotic behaviour.
2. Impulsive control of the 5D hyperchaotic system We decompose the linear and nonlinear parts of the 5D hyperchaotic system in Eq. (1) and rewrite it aṡ
where
Then, the impulsive control of the critical system is given by (6):
where t i denotes the instant when impulsive control occurs. For convenience, dene the following notation:
where I is the identity matrix, and λ max (A) is the maximal eigenvalue of matrices A.
Theorem 1 [7] :
• The trivial solution of the system (5) is globally exponentially stable ifλ(A) = λ 2 < 0 and there exists a constant 0 ≤ α < −λ, such that ln
• The trivial solution of the system (5) is globally asymptotically stable ifλ(A) = λ 2 ≥ 0 and there exists a constant α > 1, such that ln( In this section, we will study the impulsive synchronization of two identical hyperchaotic systems. Let system (5) be the drive system, and the response system is Similarly to the stabilization of the hyperchaotic system, the value of α was calculated using theorem 1.
Numerical simulation
In this section, numerical simulations are given to verify the eectiveness of the impulsive control and synchronization of hyperchaotic 5D system. The fourth-order RungeKutta integration method is used to solve the system with time step size equal to 0.0001, the initial values are . If we choose α = 2, then 0 ≤ τ ≤ 0.15. Figure 1 shows the attractor of the 5D hyperchaotic system, Fig. 2 shows the impulsive control with τ = 0.10 s of the 5D hyperchaotic system to origin when control is activated at t = 2.5 s. As can be seen, the system stabilizes after 0.5 s. If the impulse intervals are too Fig. 2 . Impulsive control with τ = 0.10 s of the new hyperchaotic system to origin when control is activated at t = 2.5 s.
large τ > 0.3, the impulsively controlled system cannot be stabilized, as shown in Fig. 3 with τ = 0.6. 
Conclusion
This paper has studied the impulsive control and synchronisation of 5D hyperchaotic system. Some new and less conservative criteria for the global exponential stability and asymptotical stability of impulsively controlled hyperchaotic system are obtained with varying the impulsive intervals. The performances of the proposed approach have been veried by the numerical simulations.
